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Analysis of anti-interference ability of multi-beam
satellite antenna
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Abstract: Satellite communication, using multi-beam or point-beam antenna technologies, can decrease
the interferences and cover intended areas. Interferences from the satellite communication covering area,
especially the expected interferences, will destroy the normal operation of the satellite communication.
The anti-interference ability of a multi-beam satellite antenna was discussed from the counter-electron
viewpoint. The azimuth and elevation of the earth station in the overlay of the satellite multi-beam
antenna which depending on the geographical locations of the satellite bottom point and the earth station
was first determined. The simulation was then carried out with the linearly constrained minimum
variance (LCMV) algorithm. The simulation results show that when the location of the expected signal
is fixed, the nulling performance of the satellite multi-beam antenna can be destroyed seriously by
changing the locations of the interferences or adding the number of the interference sources. It is proved
that the locations and the total number of the interference sources influence greatly the performance of
the multi-beam antenna.
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F R(TFR) #39%
_ sin ¢ cos 6,
#. = arctg [ cos ¢ cos G, sin @, — cos &, sin &, :l @
it':f:': ¢=l ¢1_¢2 |
2) HiMA 0 HiE d,
d, = arcsin (R—ER_fh—E X cos 0). 3)
Md ZFhfé WBHEEADEZEREK
SBHEEPETARH T AT,

2HIARA NI FERREGHWBERRE, XK
3ABEREE R 2.5°, RKH d, = 2°,4, = 30°,

C MERBEEEFUESANEL. = 2° HERE—

AE, Bk T B A BB R — s SRR B RYE TR
HE 4, BIATHE E RS WR RXEH 5 B K5 {7
R,

7.5
5.0
2.51

o
=)

251
5.0t

50 25 0 25 50
0aA°)

2 VERREGHNEER
Fig. 2 Qverlay of antenna with 19 beams

HEEMBARNN,ERBFAMAN d.sind,,
RzZ.WE QBTN —d,sin d,.

4 E L FIbmREHE SHEWAN d.cos ., K
Z, M E SiMMAN — d.cos ¢..

HHC ARG DE R T S0 LR AL
BHE BRI T E B BRREE % B BT
MAMMAZE R AT LR REHE, AT
MM AEERZHERRANTHRER LUTH
LCMV BT E.

2 LCMV HBk[FEHEE

LCMV BH:EEINT . BRRREE M AMEE,
BEMAHBIRE FH p MPIBEES, kBT @R
(O8N TFHES, HREFAH Ops
0, XEMBEESMTRESHERENRT
ZHRREWBRANELH p+g<M, LCMV R
ARABOEN R R TIARRKM:

mvjnP(W) = m“in (WHR W) ,}

4
AFW = e,



4M

FRX.F: PESRRRETTHRARGRT RS 485

RF: WAHEBERRKEWMRERRE R, B
WREEBESHMHEER;
A =[a(@),a(@,), " ,a(@p,)],
He a(@)G=1,2,, pF+o R MX1 85 &,
REFRREMEBEFTFERN O HAFHFTRESH
Wi f 5% & 5
e=(1,...,1,0,...,0]".

RDOENARFHRRIERREMERFS
T B 208 1, 7R T 45 5 B9 R B 75 1w B
T, AT XTI HEATA BN E]. W — ARG A
TR S5 TR H/h, LU AT B8 Ho 100 ) 3 3 R 4

K HAbfE 5 kRS,
F A Lagrange 2T KA, TB MR REN
W = R;'A(A"R7'A)te. (5

3 MEFMLEER

N E SR, SR FEE Ry = 6 378 km,
he =35786.6 km, DELZHEKEKLR 3dB HRRE
EHN2S BRIEEETAMEBAKNEGENR
(110°,0°), Mot AF b BR U5 1 (M B 15 5 1) f b Bk v
i(i = 2,3,) (FRESHE LKL Eat, 7] X
ETHREMALEFEE XN KEBEFTBERWE 0.

B e SNR KM BEHEAT LR B 3 248
BEESHERALGE R (120°,14°)  FHRESH 1
Fihb 2 45 B F9 (120°, 15°) it , 22 I oK K &R 14 75 1 (.
MNEFHUEH, BRPEFSEMTRESEHR
25 ) pf BARE . HRE R LCMV HEBEE THIE
BWAF T mMAERLHTRENTRE.

HEXEMAGHETRRHAELEZHERXE
M TIuHERE. R 1 iR Y ERFESHEAL NS
GE R (120°, 14O, EAEZHERREBEZEF
W7 S fa FAM £ R (1, 757 7°,2. 415 5°) {5 b K

SIR/dB

Y ; ~ _( 3
E7Y i) 107

3 SERXBHBEERESE

Fig. 3 Adaptive nulling directional pattern of multibeam antenna
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